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An anti-reflective cosmetic composition for skin is disclosed. The composition includes a material that, when applied to skin, forms 
a layer of the material that adheres to the skin, has a thickness of from about 60 nm to about 140 nm, and a refractive index of between 
about 1.1 and 1.4. The layer reduces the Presnel component of light reflected from skin. In addition, cosmetic compositions that include 
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An Anti-Reflective Cosmetic Composition for Reducing the Visibility of Wrinkles 

Field of the Invention 
The invention relates to skin cosmetics. 

5 

Background of the Invention 
Skin cosmetics are generally designed to give skin a more youthful, 
healthy appearance. One aspect of this goal is reducing the visibility of wrinkles 
and eliminating oily glare. Most existing skin cosmetics are creams or powders 
10 which, when applied to skin, create an opaque layer which hides wrinkles and 
diffuses reflected light. Covering skin with an opaque substance, however, can 
give skin a homogenous, unnatural appearance. 

Summary of the Invention 

1 5 The invention is based on the discovery that if a cosmetic layer or coating 

is applied to skin that specifically reduces the Fresnel component of reflectance, 
without affecting other skin optics parameters, the coating will obscure wrinkles 
and give the skin a more natural, youthful appearance. In addition, by including 
in a skin cosmetic colored additives that mimic natiural chromophoric structures 

20 in skin, the overall appearance of the cosmetic will be more lifelike and natural. 

In general, in one aspect, the invention features an anti-reflective cosmetic 
composition for skin. The composition includes a material that, when applied to 
skin, forms a layer of the material that adheres to the skin, has a thickness of from 
about 60 nm to about 140 nm and a refractive index of between about 1.1 and 1.4. 

25 The layer reduces the Fresnel component of light reflected from skin. 

Embodiments of this aspect of the invention can include one or more of 
the following features. Thelayerhasa thickness of between about 80 nm and 
120 nm, e.g., 95-100 nm, and a refractive index of between about 1.2 and 1.3, 
e.g., 1.22. The layer can be a molecular monolayer including amphipathic 

30 molecules, such as straight-chain phospholipids. The amphipathic molecules can 
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have lengths of between about 95 nm and 100 nm. In addition, the layer can 
include a trapped gas to reduce the index of refraction of die layer. The trapped 
gas can be in one or more microspheres or microbubbles having diameters less 
than about 55 nm. The composition can also include a carrier, such as water. 

5 Alternatively, the molecular monolayer can include a monomer, where the 

monomer, when activated, polymerizes to form the molecular monolayer. The 
monomer includes a negatively charged moiety, such as an amine group or a 
carboxyl group, that is attracted to stratum comeum. Activation of the monomer 
can be triggered by application of the material to skin. The cosmetic composition 

10 can also be an aerosolizable liquid that can be sprayed onto skin to form the 
layer. 

The cosmetic composition can further include a chromophore having a 
natural skin color. The chromophore can be, e.g., melanin granules or liganded 
hemoproteins. The layer formed by the composition can be generally translucent 

15 or transparent. 

Instead of a molecular monolayer, the layer can be, e.g., a monolayer 
including a trapped gas to reduce the refractive index. The trapped gas can be in 
one or more microspheres or microbubbles. The layer can include microspheres 
and can further include a packing agent. The packing agent is, e.g., a polymer 

20 such as polyvinylalcohol, polymethyl methaciylate, 

polydimethyldiallylammonium. The microspheres can be encapsulated by a 
capsule substance having a negatively charged moiety, such as a polycarbonate 
group. 

In another aspect, the invention features a method of reducing Fresnel 
25 reflectance fix>m skin. The method includes applying a cosmetic composition to 
skin, such that a material in the composition forms a layer on the skin. The layer 
has a thickness of between about 60 nm and 140 nm and a refiactive index of 
between about 1 . 1 and 1 .4. 

Embodiments of this aspect of the invention can include one or more of 
30 the following features. The layer is a monolayer. The composition includes a 
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carrier, and the mettiod further includes removing carrier and non-bound material 
from the skin, e.g., by washing or allowing the earner to evaporate after 
formation of the monolayer, such that only the monolayer remains on the skin. 

In another aspect, the invention features a cosmetic composition having 
5 colored, shaped additives that mimic flie appearance of colored structures in 
healthy skin and a carrier. The additives are mixed into the carrier in an amount 
sufficient to mimic spectral texture of healthy skin when applied to the skin. 

Embodiments of this aspect of the invention can include one or more of 
the following features. The carrier can include a chromophore having a natural 
10 skin color, e.g., the color of melanin or oxyhemoglobin. The colored stmctuies 
mimicked by the additives can be mimics of natural structures in skin such as hair 
follicles, sweat duct openings, fine hairs, freckles, or blood vessels. The 
additives can be dyed polymers, and have shapes such as threads, disks, or beads. 
The composition can further include a material that forms a layer when the 
1 5 material is applied to skin. The layer has a thickness of between about 60 nm and 
140 nm and a refractive index of between about 1 . 1 and 1 .4. 

An "amphipathic molecule" is a molecule having a polar end and a 
lipophilic end. 

As used herein, **specti:al texture" describes the spatial variation in the 
20 reflectance spectrum caused by endogenous skin pigments localized in structures 
such as blood vessels, freckles, vellus hairs, pores, and follicles. 

As used herein, a microsphere is a small sphere of a capsule substance, 
e.g., albumin or a natural or synthetic polymer, that surrounds a gas. A 
microbubble is a small pocket of gas within a solid or liquid. 
25 Unless otherwise defined, all technical and scientific terms used herein 

have the same meaning as commonly understood by one of ordinary skill in the 
art to which this invention belongs. Although methods and materials similar or 
equivalent to those described herein can be used in the practice or testing of the 
present invention, suitable methods and materials are described below. All 
30 publications, patent applications, patents, and other references mentioned herein 
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are incorporated by reference in their entirety. In case of conflict, the present 
specification, including definitions, will control. In addition, the materials, 
methods, and examples are illustrative only and are not intended to be limiting. 
The new cosmetics provide the advantage of reducing the visibility of 

5 wrinkles and coarse details in skin without affecting other skin optics parameters, 
such as spectral texture and color, to give the skin a more natural, youthful 
appearance. The anti-reflective cosmetics are non-toxic and are easy to apply. In 
addition, the new cosmetics that include colored additives allow wrinkles and 
skin blemishes to be obscured, without making the skin appear homogenous and 

10 unnatural. Sunscreens and moisturizers can easily be added to the new cosmetic 
compositions. 

Other features and advantages of the invention will be apparent from the 
following detailed description, and from the claims. 

15 Brief Description of the Drawings 

Figs. lA and IB are enlarged views of a cosmetic layer or coating applied 
to the surface of skin. 

Fig- 2 is an enlarged view of a cosmetic layer or coating of including 
microbubbles applied to the surface of skin. 
20 Figs. 3 and 4 are enlarged views of alternative cosmetic coatings applied 

to the surface of skin. 

Detailed Description 
Embodiments of the invention include skin cosmetics which, when 
applied to skin, create a translucent or transparent anti-reflective layer or coating. 
25 Light waves reflected from the coating interfere with waves reflected from the 
surface of the skin, thereby reducing the Fresnel component of reflectance and 
obscuring the visibility of wrinkles and fine details in the skin, without affecting 
other skin optics parameters, such as spectral texture and color. 
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The invention also includes addition of colored additives to cosmetics. 
The colored additives mimic natural chromophoric structures, giving the 
cosmetic a more natural and lifelike appearance when applied to skin. 



5 Anti-Reflective Cosmetic Layers And Coatings 

Incident light waves that reach the surface of skin either reflect off the 
surface or penetrate into the skin's tissue. The image of skin we see is a 
combination of two components: the light reflected at the surface, called the 
"Fresnel** or '^regular" component, and light back-scattered by internal structures 

10 within the tissue. The Fresnel component of reflectance follows FresneVs 
reflection equations and accounts for the "glare" or "shine" from skin. The 
Fresnel component also provides details of surface structure. See, generally R. 
Rox Anderson, "Polarized Light Examination and Photography of the Skin," 
Archives of Dermatology, 27:1000-1005 (1991). 

15 When the Fresnel component of skin reflectance is reduced or eliminated, 

surface details become less visible. Fine wrinkles and surface markings 
disappear, and the skin appears soft and difiiise, but still focused. Thus, 
reduction of the Fresnel component of skin reflectance eliminates many of the 
traditional visual cues of skin aging. 

20 Fresnel reflection from the skin's surface can be reduced by applying an 

anti-reflective cosmetic layer or coating. In general, the new anti-reflective 
cosmetic coatings have a thickness of about 1/4 of the wavelength of ambient 
light, and an index of refraction about equal to the square root of the index of 
refraction of ttie stratum comeum, the outermost layer of skin. When a coating 

25 having these characteristics is applied to the skin, light which strikes the coated 
surface is reflected with a reduced Fresnel component, since light waves reflected 
from the surface of the coating will be off-phase by about 1/2 wavelength from 
light waves reflected from the surface of the skin, and the waves will 
destructively interfere. 
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The condition that the index of refraction of the layer or coating, nc, be 
approximately equal to the square root of the index of refraction of skin, ns, is 
derived from Fresnel's equation, where reflectance, R, at normal incidence is 
given by: 

5 

R - [(l-nc)/(l+nc)f - [(nc-n3)/(nc-hns)f 

where the first term is reflectance fix)m the coating, and the second term is 
reflectance fiom skin. From the above equation, the reflectance equals zero when 
10 n^=ns^^. 

The precise thickness of an effective anti-reflective cosmetic coating 
depends upon the angle of incidence of a light source, the indexes of refraction of 
the coating and the ambient medium, and the nature of the coating material 
(whether the material causes an abmpt phase change for incident light). When air 

15 is the ambient medium, the angle of incidence is 90^ relative to the surface, and 
the coating material does not cause an abrupt phase change, then the thickness of 
the anti-reflective coating should be about y4nc, where X is the wavelength of 
ambient light and Uc is the index of refraction of the coating. If the material does 
cause an abrupt phase change, then the thickness can be varied to compensate. If 

20 the angle of incidence is less than 90^, then the thickness of the coating should be 
reduced to account for the longer light path throu^ the coating. 

In general, the closer an anti-reflective cosmetic coating*s thickness and 
index of refraction are to the suggested parameters, the more thoroughly it will 
reduce Fresnel reflectance. However, a coating which has parameters close to, 

25 but not identical to, the suggested parameters will still reduce Fresnel reflectance 
to some extent. 

The outermost layer of skin, the stratum comeum, has an index of 
refraction between about 1 .45 and 1 .55. The center of the visible light spectrum 
has a wavelength of about 550 nm. An anti-reflective cosmetic layer or coating 
30 for skin, therefore, for light having an incident angle of 90° and using a material 
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which does not cause an abrupt phase change, should have an index of refraction 
of, e.g., (1.5)''^ = 1.22, and a thickness of, e.g., X/4(1.5)"^, or about 105-115 nm. 
Assuming a light source having an incident angle of, e.g., about 30°(a better 
estimate for a light source illuminating a human face), then the length of the light 
5 path through the coating will be greater than the thickness of the coating by a 
factor of, e.g., about 1/cos 30**. Thus, for an incident angle of about 30**, the 
desired thickness should be reduced by multiplying by, e.g., about cos 30°, 
reducing the desired thickness, e.g., to about 90-100 nm, e.g., 95 nm. 

In the sections below, two types of compositions capable of forming the 
1 0 desired anti-reflection coating are described: compositions that form molecular 
monolayers, and compositions that form trapped gas monolayers. 

Compositions That Form Molecular Monolayers 
A first type of cosmetic composition capable of forming a coating having 
15 the above parameters is a cream that includes a molecular monolayer-forming 
material and a carrier. In this composition, the molecular monolayer-forming 
material controls the thickness of the coating. 

The monolayer-forming material can include, e.g., straight chain 
phospholipids having lengths of, e.g., about 95-100 nm, that form a molecular 
20 monolayer when applied to the surface of skin. The straight-chain phospholipids 
have non-polar ends that are attracted, e.g., by Van der Waals forces, to the 
lipophilic surface of the stratum comeum, and polar ends that will orient away 
from the skin. The polar ends can include, e.g., carboxyl, phosphate, or amine 
groups. Such straight-chain phospholipids can include, e.g., extended and 
25 saturated polyethylene glycols, or extended versions of straight-chain 

phospholipids that occur naturally. Other types of amphipathic molecules, 
including, e.g., non-toxic detergents, unsaturated phospholipids, and copolymers 
can also be used. 

Alternatively, the layer-forming material that forms the molecular 
30 monolayer can be formed from a polymer. In this embodiment, the lotion would 
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include a monomer that polymerizes when exposed to the stratum comeum, or 
when exposed to a polymerizing agent applied along with or after application of 
the lotion. The monomer should have a moiety which is attracted to the stratum 
comeum, e.g., by Van der Waals forces, covalent bonding, or ionic bonding, such 

5 that after polymerization, the stratum comeum will be coated by a layer of the 
polymer. The attracted moiety can be, for example, an amine group or a 
carboxyl group. Polymerization can be triggered using, e.g., activators such as 
heat, ultraviolet radiation, or an agent that generates free radicals. Alternatively, 
a monomer that polymerizes when exposed to air, such as silicone rubber, could 

10 be used, obviating the need for an activator. The thickness of the layer can be 
controlled, e.g., by limiting the quantity of the monomer or the activator, by 
controlling the ratio of the monomer to the activator, by limiting the amount of 
time the monomer is exposed to an activator, or by using pie-formed particles 
having desired effective sizes. 

1 5 The carrier can be water, or some other polar compound that evaporates 

readily, such as an alcohol. Oils can also be used. Additional ingredients can be 
included in the composition, such as preservatives, a sunscreen, a moisturizer, or 
materials that alter the viscosity of the lotion. 

Figs. 1 A and IB illustrate how a lotion including amphipathic molecules 

20 forms a molecular monolayer on the user's skin. Referring to FIG. 1 A, an 
individual first applies a lotion 10 to skin 12. Lotion 10 includes amphipathic 
molecules 14 and a water carrier 16. Non-polar ends 18 of some amphipathic 
molecules 14 orient toward the surface 20 of skin 12, coating surface 20 with a 
molecular monolayer 22 having a thickness Ti, where T] is, e.g., about 95-100 

25 nm. N^t, flie user washes skin 12, e.g., with water, to remove excess carrier 16 
and amphipathic molecules 14 not bound to surface 20, leaving only molecular 
monolayer 22, as shown in Fig. IB. Alternatively, instead of washing skin 12, 
the user can wait for carrier 16 to evaporate, and then brush off excess residue left 
by the amphipathic molecules 14 which are not part of molecular monolayer 22. 
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After washing, the user can also add a cross-linking agent to cross-link the 
amphipathic. molecules in monolayer 22. Cross-linking the molecules would 
solidify monolayer 22, allowing the anti-reflective coatmg to remain on skin 12 
for a longer period of time. Cross-linking agents can include, e.g., aldehydes, 

5 such as glutaraldehyde, formaldehyde, keto-sugars, such as dihydroxyacetone, 
and homogentisic acid. 

For a molecular monolayer to be an anti-reflective coating, the index of 
refraction of the layer should be between about 1 .2 and 1 .3. A molecular 
monolayer consisting primarily of phospholipids will likely have an index of 

10 refraction greater than the desired index. Thus, if phospholipids (or some other 
material having an index of refraction greater than the desired level) are used, the 
index of refraction of the layer should be reduced by including an additional 
substance in the layer. 

For example, the index can be lowered to the desired level by trappmg a 

15 gas, e.g., air, in the layer by including stable microbubbles in the layer. Referring 
to Fig. 2, a molecular monolayer 122 coating skin 112 includes amphipathic 
molecules 124 and microbubbles 126. Monolayer 122 has a thickness T2 of 
about 95-100 nm. Air pockets 128 in microbubbles 126 will have an index of 
refraction of about 1.0. Thus, a layer including both microbubbles 126 and 

20 amphipathic molecules 124 will have a composite index of refraction between 1 .0 
and the index of refraction of amphipathic molecules 124. The number and size 
of microbubbles 126 can be varied so that the composite index of refraction is 
between about 1.2 and 1.3. Microbubbles 126 can have various diameters D] 
smaller than, e.g., about SS nm, to minimize Rayleigh scattering. Alternatively, 

25 diameters Di can be greater than 5S nm. 

Microbubbles 126 can be added to molecular monolayer 122 by adding 
microbubbles to the lotion initially applied by the user. Microbubbles can be 
added to the lotion by, e.g., injecting air or other gas into the lotion during 
production or by "whipping-up" the lotion in a manner that generates bubbles. 
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Instead of whipping microbubbles into the lotion, microspheres having 
the desired diameters Di can be produced separately and added to the lotion. In 
general, the diameters and stability of pre-foimed microspheres can be more 
easily controlled than the diameters and stability of "whipped-up" microbubbles, 

5 Techniques for producing microspheres from, e.g., albumin, are known. Useful 
microspheres include those used as ultrasound contrast agents, which can be 
purchased commercially from, e.g., NYCOMED, SA, in Sweden, 

The diameters of the microbubbles or microspheres may depend on the 
temperature of their surroundings. For example, the microbubbles or 

10 microspheres might expand when the lotion is applied to the user's skin. In some 
applications, therefore, die diameters of the microbubbles or microspheres added 
to the lotion may be smaller than the desired diameters Dj of microbubbles 126. 

The index of refraction of the monolayer can also be lowered by including 
porous glass fragments, nanosponges, or nanocapsules containing a gas in the 

15 cosmetic, or by adding solutes having an index of refraction less than the desired 
level, e.g., less than 1.2-1.3. In addition, if necessary, the index of refraction of 
the layer can be increased by adding solutes having an index of refraction greater 
than the desired level. 

The desired index of refraction, therefore, can be achieved by creating a 

20 layer having the layer forming material alone, the layer forming material with 
microbubbles or microspheres, or the layer forming material with both 
microbubbles or microspheres and various solutes. 

Other variations of the molecular monolayer forming composition are 
possible. For example, rather than a lotion (solution) or a cream (oil-in-water 

25 suspensions), the cosmetic composition of the first embodiment can also be a 
liquid having a low viscosity, so that it can be aerosolized and sprayed onto skin. 
The thickness of the layer formed by the spray could be controlled by limiting the 
amount of spray applied, or by washing off excess material after formation of a 
monolayer, as described above. If the molecular monolayer includes a polymer 
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rather than amphipathic molecules, the polymerizing agent could be sprayed onto 
the skin in addition to, or instead of, the monomer. 

The cosmetic composition can be clear (largely transparent), or color can 
be added. For example, chromophores which mimic natural skin color, such as 
5 melanin granules or liganded hemoproteins (e.g., hemoglobins or cytochromes), 
can be added to the composition to add color. So long as the coating remains 
translucent, the addition of color will not significantly diminish the anti-reflective 
properties of the coating. 

10 Trapped Gas Monolayer 

The anti-reflective coating can also be formed as a monolayer containing 
trapped gas, e.g., air, within microspheres or microbubbles. Referring to Fig. 3, a 
monolayer 222 coating skin 212 includes microspheres 214 and packing agent 
216. Microspheres 214 are capsules 218 having a negative charge 220 that 

15 enclose a volume of air or other gas having a refractive index of or near 1.0. 
Negative charge 220 attracts capsules 21 8 to positive charges 224 on the surface 
226 of skin 212. Capsules 218 might include, e.g., a polycarbonate group having 
a negative charge. Microspheres 214 have various diameters D2 averaging about 
95-100 imfi, and monolayer 222 has a thickness T3 of, e.g., about 95-100 nm, 

20 which is controlled by diameters D2 of microspheres 214. 

Packing agent 216 can be, e.g., a polymer such as polyvinyl alcohol 
(PVA), polymethyl methacrylate (PMMA), or polydimethyldiallylammonium 
(PDDA). Packing agent 216 acts to fill spaces 230 between microspheres 214, 
and to help adhere microspheres 214 to skin 212, thereby solidifying monolayer 

25 222. 

The index of re&action of monolayer 222 will be a composite of the index 
of refraction np of the packing agent 216, the index of refraction neap of the 
capsules 218, and the index of refraction of the gas (near 1.0). In general, the 
index of refraction of monolayer 222, ni, equals: 



30 
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n, = (Vg)H-np(Vp) + ncap(Vcap) 

where Vg is the fractional volume of monolayer 222 filled by trapped gas, Vp is 

the fractional volume of monolayer 222 filled by the packing agent, and Vcap is 
5 the fractional volume of monolayer 222 filled by capsule material (if present). 

The above fractional volumes can be adjusted to achieve the desired composite 

index of refraction of, e.g., about 1.2*1.3. 

The microspheres or microbubbles will not cause significant scattering of 

the incident light, since non*>absorbing particles less than 0.2 micrometers in thin 
10 layers, in general, are transparent. Here, the microspheres have diameters less 

than 0.2 micrometers and are closely packed, so any particle scattering which 

would normally be caused by encapsulated gas is reduced. 

Microsphere monolayer 222 can be formed by applying a lotion including 

a packing agent 216 and microspheres 214, allowing microspheres 214 contacting 
15 skin 212 to automatically form a monolayer, and then washing off the 

microspheres 214 and packing agent 216 which are not part of the monolayer 

222. 

Alternatively, monolayer 222 can be formed by applying microspheres 
214 and packing agent 216 separately. First, microspheres 214 can be introduced 

20 into a carrier, such as water, an alcohol, or an oil. Next, the carrier loaded with 
microspheres 214 is applied to skin 212. Microspheres 214 close to skin 212 will 
be attracted to skin, forming a monolayer. Excess carrier and non-bound 
microspheres 214 can be washed off or allowed to evaporate. Packing agent 216 
can then be applied on top of microspheres 214. Packing agent 216 will fill 

25 spaces 230 between microspheres 214, and will pack microspheres 214 to skin 
212, forming monolayer 222. 

In addition, it is possible to form a monolayer without using a packing 
agent. In this embodiment, monolayer 222 would include only the encapsulated 
microspheres 214 bound to the stratum comeum. The microspheres would have 
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diameters of, e.g., about 95-100 nm, and composite indexes of refhiction of, e.g., 
about 1 .2-1 .3. The step of adding a packing agent would be eliminated. 

Referring to Fig. 4, instead of charged microspheres 214, trapped gas 
monolayer 222 can include microbubbles 240 having various diameters D3 of, 

5 e.g., about 95-100 mn. The thickness of monolayer 222 in this embodiment is 
controlled by the diameters D3 of microbubbles 240. In this embodiment, a lotion 
including microbubbles 240 and packing agent 216 can be made by "whipping- 
up" packing agent 216 during manufacture to produce bubbles, by injecting air or 
another gas, e.g., nitrogen, into packing agent 216 to form bubbles, or by 

10 inducing a phase change in packing agent 216 as it polymerizes. A phase change 
can be induced, for example, by varying the pressure or temperature of agent 216 
during polymerization. The lotion lhat.includes microbubbles 240 or 
microspheres 214 and packing agent 216 can have additional components, such 
as a carrier, e.g., water or an alcohol, a preservative, or color adhesive dyes ^t 

15 do not wash off. 

Monolayer 222 can remain on a user's skin for an extended period of time, 
e.g., several days, or can be removed and reapplied frequently. 

As in the molecular monolayer embodiment, the cosmetic composition of 
the trapped gas embodiment can also be an aerosolizable liquid for spraying onto 

20 skin. The composition can be clear (largely transparent), or color can be added, 
e.g., by including melanin granules or liganded hemoproteins. 

Colored Additives 

Human skin includes small, chromophoric structures, such as capillary 

25 loops and hair follicles. These structures are typically various shades and tones 
of black, brown, or red. Since human color vision is capable of perceiving 
spectral texture which is finer than visual acuity, these chromophoric structures 
can be "seen" even when they are too small to be individually resolved by the 
naked eye. In general, the chromophoric structures are more visible and more 

30 prominent in older individuals. Cosmetics which cover these small. 
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chromophoric structures with a homogenous coating, therefore, may cause the 
skin to look unnatural. 

To give the skin a more natural appearance, any cosmetic skin lotion, 
including the anti-reflective cosmetic coatings described above, can be 

5 formulated to include colored, shaped additives that mimic the appearance of 
chromophoric structures in skin. The colored additives are, e.g., fibers, disks, or 
beads constructed firom, e.g., polymers, such as nylon or polyester. The polymers 
are dyed different colors to mimicthe pigments of chromophoric structures, such 
as small hair follicles, blood vessels, e.g., microvessels or capillary loops, sweat 

10 duct openings, freckles, and fine hairs, such as vellus hairs. For example, the 
polymers can be dyed the color of oxyhemoglobin or melanin. Dyed additives 
having the desired sizes and shapes can be manufactured using techniques 
known, e.g., in the textile industry. 

Alternatively, the additives can be constructed from natural materials, 

1 5 rather than from polymers. For example, solid particles can be made from 
melanin found naturally in squid ink. 

The additives can be a variety of sizes and shapes, depending on the 
stmctures being mimicked. For example, the disc shaped additives can have a 
diameter, e.g., of about 1 micron. Red Fibers can be the thickness of fine 

20 capillaries, e.g., about 10-SO microns, and can be about 20-200 microns long. 
Brown or black fibers can have the same diameter as vellus hairs, e.g., between 
20 and SO microns. Cosmetics for older individuals might include more additives 
or coarser additives than cosmetics designed for 50 or 30 year-olds. 

The additives can be added to the anti-reflective cosmetic described 

25 above, or to other types of cosmetics, such as homogenous, opaque cosmetic 

lotions and powders having a color similar to the color of skin. The additives can 
be added to a cosmetic composition either during manufacture of the 
composition, or by simply mixing them into an existing cosmetic composition. 
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Other Embodiments 
The cosmetic compositions described herein can be varied in a number of 
respects. For example, the lengths of the molecules forming the molecular 
monolayer embodiment, or the diameters of the microspheres and microbubbles 

5 fonning the monolayer of the trapped gas embodiment, can be varied to alter the 
function of the coating. In one possible application, the thickness of the coating 
can be controlled to create iridescence. An iridescent coating would differentially 
reflect light of different wavelengths, depending on the angle of incidence. The 
iridescent coating, dierefore, would appear to have a different color (within a 

1 0 defined wavelength range) depending on the angle from which it is viewed. 
Similarly, the cosmetic composition can be an iridescent fingernail polish. 

Materials that form layers other than molecular monolayers and trapped 
gas monolayers can be used, so long as the layer formed satisfies the anti- 
reflective parameters. 

15 It is to be understood that while the invention has been described in 

conjunction with the detailed description thereof, the foregoing description is 
intended to illustrate and not limit the scope of the invention, which is defined by 
the scope of the appended claims. Other aspects, advantages, and modifications 
are within the scope of the following claims. 

20 What is claimed is: 
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1 . An anti-reflective cosmetic composition for skin comprising a material 
that, when applied to skin, forms a layer of the material that adheres to the skin, 
has a thickness of from about 60 nm to about 140 nm, and has a refractive index 
of between about 1.1 and L4, wherein the layer of material reduces the Fresnel 

5 component of light reflected from skin. 

2. The cosmetic composition of claim 1, wherein the layer has a thickness 
of between about 80 nm and 120 nm and a refractive index of between about 1 .2 
and L3. 

10 

3. The cosmetic composition of claim 1, wherein the layer is a molecular 
monolayer. 

4. The cosmetic composition of claim 3, wherein the molecular 
1 5 monolayer comprises amphipathic molecules. 

5. The cosmetic composition of claim 4, wherein the amphipathic 
molecules comprise straight-chain phospholipids. 

20 6. The cosmetic composition of claim 4, wherem the amphipathic 

molecules have lengths of between about 95 nm and 100 nm. 

7. The cosmetic composition of claim 4, wherein the material further 
comprises a trapped gas to reduce the index of refraction of the layer. 

25 

8. The cosmetic composition of claim 7, wherein the trapped gas is in a 
microsphere. 

9. The cosmetic composition of claim 7, wherein the trapped gas is in a 
30 microbubble. 
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10. The cosmetic composition of claim 7, wherein the trapped gas is in 
the form of microbubbles or microspheres having diameters less than about SS 
nm. 

5 

11. The cosmetic composition of claim 4» further comprising a carrier. 

12. The cosmetic composition of claim 1 1, wherein the carrier comprises 

water. 

10 

13. The cosmetic composition of claim 3, wherein the material comprises 
a monomer, wherein fee monomer, when activated, polymerizes to form fee 
molecular monolayer. 

15 14, The cosmetic composition of claim 1 3, wherein the monomer 

includes a moiety having a negative charge, such that fee moiety is attracted to 
stratum comeum. 

15. The cosmetic composition of claim 14, wherein fee moiety comprises 
20 an amine group or a carboxyl group. 

16. The cosmetic composition of claim 13, wherein the activation of fee 
monomer is triggered by application of the material to skin. 

25 1 7. The cosmetic composition of claim 1 , wherein fee composition 

comprises an aerosolizable liquid feat can be sprayed onto skin to form fee layer. 

18. The cosmetic composition of claim 1, further comprising a 
chromophore having a natural skin color. 

30 
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19. The cosmetic composition of claim 18, wherein the chromophore is 
selected from the group consisting of melanin granules and liganded 
hemoproteins. 

5 20. The cosmetic composition of claim 1 , wherein the layer is generally 

translucent 

21. The cosmetic composition of claim 1, wherein the layer is generally 
transparent. 

10 

22. The cosmetic coating of claim 1, wherein the layer comprises trapped 
gas to reduce the refractive index. 

23. The cosmetic coating of claim 22, wherein the trapped gas is in a 
15 microsphere. 

24. The cosmetic coating of claim 23, wherein the layer further 
comprises a packing agent. 

20 25. The cosmetic coating of claim 24, wherein the packing agent 

comprises a poljrmer. 

26. The cosmetic coating of claim 25, wherein the polymer is selected 
from the group consisting of polyvinylalcohol, polymethyl methacrylate, and 

25 polydimethyldiallylammonium. 

27. The cosmetic coating of claim 23, wherein the microspheres are 
encapsulated by a capsule substance comprising a moiety having a negative 
charge. 

30 
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28. The cosmetic coating of claim 27, wherein the capsule substance 
comprises a polycarbonate group. 

29. The cosmetic coating of claim 22, wherein the trapped gas is in a 
microbubble. 

5 

30. The cosmetic coating of claim 22, wherein the layer comprises a 
monolayer. 

3 1 . A method of reducing Fresnel reflectance from skin, the method 
10 comprising: 

applying a cosmetic composition to skin such that a material in the 
composition forms a layer on the skin, the layer having a thickness of from about 
60 nm to about 140 nm, and a refractive index of between about 1.1 and 1.4. 

15 32. The method of claim 3 1 , wherein the layer comprises a monolayer. 

33. The method of claim 32, wherein the composition is in the form of a 
lotion and frirther comprises water as a carrier. 

20 34. The method of claim 33, further comprising removing carrier and 

non-bound material from the skin after formation of the monolayer, such that 
only the monolayer remains on the skin. 

35. The method of claim 31 , wherein the layer has a tfiickness of between 
25 about 80 nm and 120 nm and a refractive index of between about 1 .2 and 1 .3. 

36. A method of reducing Fresnel reflectance from a portion of skin, the 
method comprising: 
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applying a first composition comprising microspheres and a 
carrier to a portion of skin, the microspheres forming a monolayer when applied 
to the skin; 

applying a second composition comprising a packing agent to the 
5 portion of skin, such that the combination of the first and second compositions 
forms a coating on the skin, the coating having a thickness of between about 60 
nm and 140 nm and a refractive index of between about 1 .1 and 1.4. 

37. A cosmetic composition comprising a carrier and colored, shaped 

10 additives that mimic the appearance of colored structures in healthy skin, wherein 
the additives are mixed into the carrier in an amount sufficient to mimic spectral 
texture of healtiiy skin when the composition is applied to the skin. 

38. The cosmetic composition of claim 37, wherein the carrier comprises 
1 5 a chromophore having a natural skin color. 

39. The cosmetic composition of claim 38, wherein the carrier includes a 
chromophore comprising the color of melanin or oxyhemoglobin. 

20 40. The cosmetic composition of claim 37, wherein the colored structures 

mimicked by the additives include natural stmctures in skin selected from the 
group consisting of hair follicles, sweat duct openings, fine hairs, freckles, and 
blood vessels. 

25 41. The cosmetic composition of claim 37, wherein the additives 

comprise dyed polymers. 

42, The cosmetic composition of claim 37, wherein the additives . 
comprise shapes selected from the group consisting of threads, disks, and beads. 

30 
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43. The composition of claim 37 further comprising a material that, when 
applied to skin, forms a layer of the material that adheres to the skin, has a 
thickness of fix>m about 60 nm to about 140 nm, and has a refractive index of 
between about LI and 1.4, wherein the layer of material reduces the Fresnel 
5 component of light reflected from skin. 



21 - 



wo 00/51553 PCTAJSOO/05335 

1 / 3 




wo 00/51553 



2/3 



PCT/USOO/05335 




wo 00/51553 



3/3 



PCTAJSOO/05335 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/USOO/05335 



A. CLASSIFICATION OP SUBJECT MATTER 
IPC(7) : A61K 7/00. 7/021, 7/48. 9/127 
US CL : 424/401 

According to IntBmationaf Patent Classification QPC) or to both national ciassiCcation and IPC 

a FIELDS SEARCHED 

Minimum docunieotation searched (classiftcation system followed by classification symbols) 
U.S. : 424/401,450. 63, 70.16; 314/844,845 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
Please See Extra Sheet 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


US 5,223, 559 A (ARRAUDEAU et aL) 29 June 1993, see abstract. 


1-16, 18- 20,22- 


Y 


cols. 3-6, examples, claims. 


30, 37-43 






17,21 


X 


US 5,874,091 A (GROLLIER) 23 February 1999, see col. 1, lines 


1-6,11-16,18- 




58-62; col. 4; col. 5, lines 18-20; coL 6, lines 59-65; col. 7, lines 


20,37-43 


Y 


33-35 and 65-67; claims. 








17,21 


A 


US 5,798,091 A (TREVINO et al.) 25 August 1998, see entire 


1-30,37-43 




document. 





Further documents are listed in the continuation of Box C. |_] See patent family annex. 



* Special calsgorin of cited doeurocnta: 

'A* document defining the general alata of the art which ia not eonaidered 

to be of particular relevance 

"B* earlier document published on or after the international Filing dale 

'L* doctmeni whieb may throw doubts on prioriQr claim(s) or which it 

cited to eilabUih the publication data of another citation or other 
ipeoial reason (as specifled) 

*0* dooument rererring to an oral diiclosure, uie. exhibition or other 

neans 

'P' document published prior to the international Tiling date but later than 
the priority date claimed 



Date of the actual completion of the intemational search 
11 MAY 2000 


Date ^^"^^'''^^Ull^^^lQQ^^'*^' search report 


Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 

Box PCX 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 


Telephone No. (703) 308-0196 



Form PCT/ISA/2 10 (second sheet) (July 1998)* 



"T' later document published after the international Tiling date or priority 

date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

*X* document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

*y' document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document ia 
eombined with one or more other sueh documents, such combination 
being obvious to a person skilled in the art 

*&* document member of the lame patent faroily 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/USOO/05335 



Box I Observation t where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This inteniatioDal report has not been established in respect of ceitain claims under Article l7(2Xa) for the following reasons: 



□ 



Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. I j Claims Nos.: 

because they relate to parts of the tntemational application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



3. I I Claims Nos.: 

because they are dependent claims and are not drafted in accordance widi the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention Is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
Please See Extra Sheet 



1. [ I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. { I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. I x| As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 
1-30 and 37-43 



4. I I No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by clai«ns Nos.: 



Remark on Protest | x| The additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment of additional search fees. 



Form PCT/lSA/210 (continuation of first sheet(l)) (July 1998)% 



INTERNATIONAL SEARCH REPORT 



International applic^ation No. 
PCTAJSOO/05335 



B. FIELDS SEARCHED 

Electronic data bases consulted G^amo of data base and where practicable terms used): 
STN: USPATFULL, CAPLUS 

search terms: microsphere* microbubble, phospholipid, phosphatide, chromophore, melanin, hemoprotetn, 
oxyhemoglobin, cosmetic, lotion, acrylic and methacrylic acid 

BOX n. OBSERVATIONS WHERE UNITY OF INVEN-TlON WAS LACKING 
This ISA found multiple inventions as follows: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees 
must be paid. 

Group I, claim(8)l-30 and 37-43. drawn to a composition. 

Group II, clairo(s) 31-35, drawn to a method of reducing Fresnel reflectance of the skin by applying a composition. 
Croup III, claim(s) 36, drawn to a method of reducing Fresnel reflectance of the skin by applying a first composition and 
a second composition. 

This application contains claims directed to more than one species of the generic invention. These species are deemed to 
lack Unity of Invention because they are not so linked as to form a single inventive concept under PCT Rule 13.1. In 
order for more than one species to be searched, the appropriate additional search fees must be paid. The species are as 
follows: 

If Group I is elected, the species are as follows: 

A. a molecular monolayer, 

B. a trapped gas, 

C. a molecular monolayer and a trapped gas. 

The claims are deemed to correspond to the species listed above in the following manner 

Species A - claims 3*6, 11-16, and 37-43. 
Species B - claims 22-29. 
Species C - claims 7-10 and 30. 

The following claims are generic: I. 2, and 17-21. 



The inventions listed as Groups I, II and HI do not relate to a single inventive concept under PCT Rule 13.1 because, 
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the 
special technical feature of an anti-reflective film can be achieved by the application of skin compositions containing 
powders, etc. that reduce the shininess and/or oilyness of the skin. 

The species listed above do not relate to a single inventive concept under PCT Rule 13.1 because, under PCT Rule 13.2, 
the species lack the same or corresponding special technical features for the following reasons: the special thecnical 
feature of an anti-reflective film can be achieved by the application of skin compositions containing powders, etc. that 
reduce the shininess and/or oilyness of the skin. In addition, as evidenced by Applicants disclosure at page 7, lines 9-11, 
more than one type of composition can form the special technical feature of an anti-reflective coating. 



Form PCT/ISA/210 (extra sheet) (July 1998)* 



